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OBJECTIVES OF WSPACS: There are two major objectives of WSPACS. First, to pro-

vide Air Force management with a broad planning device; secondly, to provide tech-
niques of use to both Air Force and Industry in maintaining control and surveil-
lance over the expenditure of their development and production monies. Although
the primary purpose of this presentation is to describe the broad plamning aspscts
of the WSPACS effort, we would nevertheless like to describe very briefly those
aspects of WSPACS dealing with control and surveillance, so that you will at lsast
be acquainted with them. While control and surveillance on the one hand and plan-
ning on the other are quite different from each other; both in nature and object-
ives, they have both been encompassed within the WSPACS project, since it is firmmly
bolfcvod that the data generated for one aspect will be similar, if not identical,
to that required for the other. The three major elements required for contrel over
sxpenditures arez (1} an expond:.ture projectlon, (2) a record of actual expenditures;
and (3) & network depicting in sequential order the things which must be done to
bring a weapon system into the inventory. BSuch networks are used in the Air Force
PEP system and in the Navy PERT system for management control over individual weapon
systems. It is quite likely, however, that the WSPAC3 networks, while of the same
rature as these, would be much more aggregated and less detailed. Twe types of
management surveillance as envisioned by WSPACS are depicted in Charte 1 and 2.

In Chart 1, the heavy black line represents/:;clpenditure projection. Since it is a
pro;jectioﬁ, it should be expected that actual sxpenditures would vary somewhat from
the projected expenditures. It is hoped that fcontrol limits® can be developed
within which variations from projections can be attributed primarily to chance.
Variations exceeding the controllimits would be attributed to significant develop-
ments and action would then be called for. In Chart 2, the upper portion of the
chart again depicts an expenditure projection. The lower portiom shows a FEP-type
nitwork on the side time scale. A periodic comparison is envisiohed to determine

- whether the total expenditures experienced over time are compatible with the

.



physical rate of progress on the hardware for which the funds are being expended.

CHART I
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8o much for the control aspect of WSPACS. The planning aspect of WSPACS 1s
oriented toward the problem of reprogramming. It is designed to assist management
in evaluating the impact of proposed reprogramming actions, beth on the system or
systems being reprogrammed, and on the remainder of the Air Force program. In so
doing, WSPACS provides assistance to AF management in the allocation of available
funds among the various systems comprising the AF force structure.

While there exist, both in the Air Force, in RAND and elsewhere techniques.
for weapon systems and force structure costing, the novel aspect of WSPACS is its
orientation toward reprogramming, that is the measurement of the impact of changes

in program.

WSPACS ORGANIZATION: Currently WSPAGS is being carried on by a jcint AF-Industry

effort. The initial goal is admittedly a feasibility determirnation in which an
analysis is being made to ascertain whether there exist mathematical techniques and
appropriate data to satisfy the objectives of WSPAGS. Industry participation con-

gists of 19 companies which have joined the effort on a voluntary basis on the

,?asumption that the techniques developed will prdve of value not only to the Air

o ‘
,ﬁ’ome but to Industry as well. Air Force participation is primarily AMC and ARDC.

' CHARACTERISTICS OF WSPACS: WSPACS is a man-machine operation. The concept is

* that a body of data will be stored in a computer. Thes data will represent the

current AF program and, in addition, information which will permit the éstiution
of development and production costs, system connected costs incurred by the Adr
Force as a result of introduction of weapons into the inventory, and various other
types of pertinent information. When a reprogramming requirement arises, lﬁmge-
ment will input into the computer a reprogramming action which they consider most
dosiﬂ.bln in the face of the reprogramming requirement. In a relatively short time



the computer will return to management the results of the proposed action. If
the solution is infeasible in that it implies expenditures above current or pro-
Jjected limitations, additional suggested solutions may be attempted until one is
found which satisfies all financial constraints but, in addition, is compatible
with management's judgment with respect to a desirable forze structure. In
summary, therefore, WSPACS is an iterative process whereby the computer provides
management with the results of alternative solutions to reprogramming problems
until one is found which is determined to be most desirable wi£Mn the imposed
constraints.

Bacause of the éomplexity of the estimations and the requirement for quick
response , WIPACS .should be considered purely as a btroad planning tool in which
amy estimates provided are only accurate to within ®order of magnitude® limits.

This is an extremely important point and perhaps should be emphasized. As the

planning process proceeds to a4 more detailed plcn.:, additional and more detailed cost
estimates beyond those providesd by WSPACS would be necessary. The primary function
of WSPACS is to sebct from the large number of alternative solutions available
those which are most likely to be most sstisfactory. Additional and more dstailed
planning is required before final decisions with respect to specific numbers of |
dollars to be allocavted or comnitted can be made. .

As an ultimate goal we would hops that there could be provided some display
device so that when proposals for reprogramming actions ars placed in the computer
the resultant impacts would be almost instantaneously available. This is an
objective, however, which will probably be some time in attaining. Initial WSPACS
computations are likely to take several hours to complete. Even this, however,

ropresents considerable improvement over currently available techniques.



i
BASIC WSPACS APPROACH:  WSPACS starts with a wiven” pregram which 1s stated .

both in tems of numbers of units and current and projects=d expenditures. As a

result of a reprogramming acticn, varicus posgidilitizs ~an arise. OSystems ixn
producticn may be s‘rstched out. accelerated. or ranrelled. Namber <of wvehiiles
in 2 system may be increased cr dencreased. Frr :yswem: already in the inventory,
the phase out may te bastened or delayed. Eventually, thcugh not contemplated in
the initial models. cperaticnal concepts may be -hanged, e. g., incr2asing or z
dewreasing the alrbcrne alert  For each of these types of charges WSPACS =stimates
the resuliant effects on expenditures. WSPACS aitampts tc estimate nct only
development and produaction costs, but also those zosts “¢ the Air Force whi:h
are associated with the introdusticn of a weapon system into the inventory.
Examples of such systen-connected ccsts are:z logistics support, facality con-
struction, training. ete. As programs are changed, the assciiated system-commected
costs are alsc changed. Thu3s, WSPACS will demonstrate the fact that production
decisiors today may have significant impacts in the future in the areas of suppcrt,
training, and the like. Finslly, WSPACS includes an esvimate of costs which are
not assoweiated with any system but which are, in effect. the overhead of the Air
Force. Ccsts of Headquariers Air University, Security Service and the like are
included in this category. The final product ¢ WSPACS is a total of these pro-
jected expenditures compared against kncwn cr projected expenditure limitations to
determine the feasibility of the reprcgrammingaction.

Jltimately, 1% is hcped that WSPACS will possess certain optimizing
characteristizs. For example. if the Air Ferce program 2culd be stated in terms
of a range of units ¢f a weapcn system which weuld he accep*abie to the Air

Force (as opposed tc one specifis required quan*ity) and 1f ire date of final

G\



delivery could be stated as a range of times within which comple tion of & program
is satisfactory (as opposed to a specific date by which final delivery must take
place), then the WSPACS solution would select that particular number of unites and
that pertisular time of completion which satisfies financiasl constraints, falls
within the spenified ranges and minimizes total pregram costs.

A more desirable optimization would be to maximize the military worth of a
force structure for a given budget constraint. While this is admittedly more
desirable, it does not appear feasible to introduse this ~oncept explicitly into
the model for the foreseeable future. The added complexity which would result
thereby, plus the difficulties involved in developing a universally agreed upor
set of parameters militate against the immediate inclusion of the military worth
concept. It is not believed that WSPACS ignores military worth; however, sincé
it is considered to e provided for in the subjective judgment of management as
they manipulate the model. The actions that are taken to accelerate, cancel,
phase-out, etc. are done with the intention of arriving at the best possible
structure with the funds available-

The nvmber of alternatives which are conceivable in order to meet a reprogram-
ming action is so great that it is not possible to develop a model which will
provide for all of them. Consequently, it is the position of those involved in
the WSPACS operation that this techniquewill never te able to answer all questions.
It is hoped. however that it will be able to answer the questions which are
moest fr:aquently asked and provide for those alternatises which are most frequently

used.

DEMONS TRATION MODEL: The remarks which ncw fcllew describe a demonstration model

of the WSPACS system. The purpose of this model 15 twc fold - - first, to illustrate
the cbjectives of WSPACS in concrete, explicit fcrm; secondly. in view of the

fact that the reprogramming problem faced by the Air Force is so complex and is



possessed of so many different facets, additional assurance that WSPACS is

oriented in the corre:t direction is considered extremely desirable. It is be-

lie ved that placing management persomnel into direct contact with the demonstration
model will permit them to evaluate our approach in some detail and provide us with

necessary guidance.

CHARACTERISTICS OF THE DEMONSTRATION MODEL: In 3 consideration of this

demonstration model it is important that the following characteristics of the

mcdel are kept in mind. The model deals with a hypothetical force structure.

The numbers of weapons in the structure and the costs reported for them are also
hypothetical. Real names have been used for the weapon systems involved only to
establish an air of realism, and to preclude the necessity of describing the various
systems and the role that they play in a fcrce structure. However, numbers have
been purpcsely changed in order to avoid any security questions and to point out
certain principles of WSPAGS. Consequently, in considering the model, evaluation
should not be made in terms of the validity of the numbers which appear opposite

the various systems, but only in terms of the principles demonstrated.

Not only have the numbers themselves been changed but the mcdel itself has
been grossly over-simplified in order that it mignt be quickly programmed and
operated on a small-sized computer. The small size computer is a factor here
because one is available to the Operations Analysis Office where the demonstration
mcdel has been developed. OScme of the simplifications that have been built into
the model are as follcws. The Air Force of the model consists of only eleven
weapon systems. The structure includes only missiles and aircraft, excluding
such ground systems as SAGE and BMEWS. The development and production costs are

only those of the manufacturers' empty weight, excluding such important subsystems

g



as propulsion, fire control, guidance etc. Missiles have been handled as though
they were aircraft, thereby igroring many of their peculiarities, including
training firings. The systems represent only large quantity preograms; there are
no few-of-a-kind programs such as MIDAS, SAMOS, et:. The system ignores the
development test and evaluation phase sc¢ that there are no test firings of
missiles or test aircraft built. All of these things have been excluded in the
demonstration model for various reasons. In many instances WSPACS has just not
developed sufficiently to handle them appropriately; in other instances they were
excluded in order to fit our model on to our smsll computer.

Despite all of these omissiong it is believed the demonstration model will,
revertheless, serve its purpose, which is to demonstrate the type of outputs which
WSPACS can provide and to obtain from management their resctions as to whether or
not WSPACS is oriented toward the real reprogramming problem. Furthermore, despite
these omissions, it is believed that the demonstraticn model will be found to be
a reasonable one. Fcr example, the systems in the model will be in various stages
cf development and production and/or in the inventory. The numbers will move in
a reasonable fashion so that rational decisions can be proposed and the model will
behave and react in a rational fashion. Many of the ccsts that have been included
are patterned after reality; in fact, in Mod Zero, certain of the parameters used
in the cost estimating equations were actuaily obtained from the producers of these
weapons. Consequently, it is believed that the demonstration model will be
adequate to fulfill its specified purpose. Obviousiy, subsequent models, in order
to be useful, will have to provide for such omissions and deficiencies as appear
in this model. This, of course, is the goal of the WSPACS effort. The purpose
of the demonstration model is demonstration only and it is the intention of these

concerned with WSPACS that, prior to furnishing the Air Force with a model that



is supposed to be usable, all of the above weaknesses will have besn rectified.
The model should also have two other effects. It demonstrates the technical
feasibility of develcping a mathematical model in which the relevant numbers move

in a reasonable, realistic manner. 8Secondly, it has taught those whc worked with

it much that will be useful in subsequent development and effort. The demonstration '

model, although much simplified as compared to the composition of an cperaticnal
model, is mevertheless a fairly complex model; utilizing the full capacity of the
computer on which it was run. Many insights were obtained during the model's

construction which will contribute much to future models.

FORCE STRUCTURE: Proceeding now to describe the demonstraticn model, there ls

shown in Table I the starting force structure. Ncte that some of the systems are
in the very earliest stages of production; others are well along, and still others _
are out cf producticn. The time period covered by the model is a 10-year pericd.
There are ballistic missiles, bombers, tankers, fighters and a transport. 1In this
way a number cf AF missions are provided for. For example, the missiles; bombers
and tankers can be assumed to constitute the strategic force, the fighters may be
assumed to constitute the tactical and defense forces, and the transports the
supporting forces. Note that not all of the systems are independent of one another.
The +anker and the GAM-87 are deperdent on the bombers since altering the number

of bombers in the force obviously has a direct effect on them. To¢ provide for

this relationship in the model we have used an initial bomber tc +anker ratic of

Jy for the B-52, i, e., two tankers per five B-52's, .5 for the B-58, and .5 for
the B-70 (i. e., approximately two bombers per tanker). For the GAM we have used
the ratio of 1.2 for the B-52 (i. e., 1.2 GAMs per bomber) and B-58 and 2.2 for the

B-70. For each weapon and supporting system, there sre displayed the number of

10



-

T | 26T| 26T| 26T 26T] 26T 26T; ont| Lig ™ g 19 TOf| 99 ASH 26T 0£1-0
) o 1o 1o g1 ost| 00z | oof| OZE| o%c 0%C A ocE 5oT-4
002 | 0021 00z | 002 00z | 002 00z 9| 0 ) 0 9 r | 09 Tar 002 X-4
€0zT| €0zl 2lg| VS| O2| G2 | O 0 0 0 0 69 Tr [ 29 1nr €021 18 WV
%7 | 69z | Goc | eec | gec | gec | cee [ gee éE€|  €sz 89T 29 Tor | S 290 6t€ SET-0d
) 0 [0 Jo Jo [0 |ssz| ool 6 <o oTTT TR oIt I
[ oL 08 06 ‘ 06 ,1 06 06 06 06 4] 8 29 Tnr | L9 aay 06 99-4g
09t | S9N | SsS | 0€9 | Sl9| soL | soL | soL| soL| s€9 st T9 40N | €6 1d¥ <01 255
ot | ost| ostl eg 1€z 1o 1o 1o T o 0 ) g9 TfF | 29 TF 0%t bL-%
006 | 006 | 006 | ME9 | g9€ | 0T | o1 | O 0 ) 0 g9 ™V | 19 Tr 006 |NVWALANTH
9iz | 9lz | 9lc | 9z | 9tz | 9iz | 9iz | o€z | set &N g fig Uer | gg LeH 9Lz SVIIV
oL 169 189 [ L9 |99 [s9 [ M | €9 | 29 | 1961 e8q 03 eyeQ| 5380 | Wwex30id | WVHDONd
- ‘ paxaaTTeq | Lrearreq | pesyy ut
("mp)  (xd) peaeatTeq eq of T®30] 9897 ) Te1og
T T3 "7 SIING WAISAS NOdVEM )
. , T b- . -t q‘
- - - i~ - R




wmits in the program, the go-ahead date and the final dslivery date for systems
1ntroducod,“as well as the number already delivered and those tc be delivered.
ddditionally, in Table 2 there is shown the number of vehicles per squadron,
the number of active squadrons, and the phase-in and phase-out schedules for
these‘squadronsu

i
COSTS: , Table 3 shows three types of cests -- develcpment and production costs,

system-connected costs, and non-system costs. The derivation of development and
producéion costs is one of the most complex parts of the mecdel. lﬁpough simpli-
fying ?ssumptions have been made, the results have cer*ain similarities io real~
life cost movements. As mentioned earlier, they reflect parameters, which were,

in a number of cases, prcvided us by the weapon contractors. It may be'of interest
to describe very briefly the basis for developing these costs. The development
and production process is divided intec five components as shown in Chart 3.

Note that basic engineering begins at the ¥go-ahead" and ends at the start of
production. S8ustaining engineering begins when basic engineering ends and con-
tinues through the entire production phase. Basiz tooling starts at a pre-
designated time-lag after "go-ahead"® and continues to a point midway between the
at;rt of manufacturing and the delivery of the first vehicle. Sustaining tooling
atarts at the beginning of manufacturing and continues through the end of the
Froduction phase.

The first step in computing program development and production costs is to
devslop mathematically a production schedule based on the estimated date of first
delivery, the estimated date of final delivery, and the number of units involved.
Thig is done using a curve such as is shown in Chart La. The rate of production

acceigratea to a certain point in accordance with the equation appearing on the

e
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chart, after which it levels off for the remainder of the program. While this is

unrealistic, in that the production rate would probably taper off towards the end

of production, it was handled as showa because of computer limitations. The value,

€?, is the rate of acceleration. and can be thought of as the monthly percentage
increase during the acceleration phase. Using this informaticn, a curve of
cumulative completions can be drawn, as in Chart yb. Flow-time learning curves
permit the -omputation cf associated starting times, and a starting time curvé
can then be drawn This curve alsc appears in Chart Lb. The horizontal distance
between the two curves measures the flow-ilime at each pcin® along the completion
curve. The solid vertical line shcwn on the chart shows the number of units com-
pleted at a point in time. The broken-line extensicn showsthe number of units
in process at that same pcint in time. The assumption was made that half of the
in-prccess units could be taken as "equivalent —ompletions®  Application of
learning curves for manhours against “he tctal units completed plus Mequivalent
completions® then provided the manhours required at each point in time for the
manufa:turing process. These same manhours were used to construct the curve
shown in Chart 5 i. ., the percent of tctal manhours required at each percent
of total time.
Total tcolirg manhours are estimated by use of the following empirical
equationsa -
Total Basiz Tocling Manhours
- 13K3 7 186,000 (1008)
Total Sustaining Tooling Manhours

“( 0858 4 .032¢ W # 308 6)Hl

160 600
Where:
K3 = Experimental model tooling manbours
W - AMFR weight in pounds
M. = Total manuvfacturing manhours
@ = Rate of acceleration

6



Chart Lja - Production Rate

h=r+pC

Chart Lb ~ Cumulative Starts and Completions
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Chart 5 ~ Psrcent Time - Percent Manhours
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These manhours were spread across time, utilizing the e€nzve of Chart 5. This
assumes that manhours of tooling are distributed in the same way as mamufacturing
manhours .

Basic and sustaining engineering were computed as a percentage of basic and
sustaining tooling. respectively. The ratics were provided by the manufacturers
cf the weapons concerned. Manhours were spread over time by use of Chart 5,
just a3 was done for tooling.

When changes are called for as a result of changes in go-ahead date, ending
date or mumber of units, these changes are accomplished by mathematical approxi-
mations too detailed to go into here. Manhours are then translated imto dollars
by means of a cost per manhour factor, where the factor inciudes direct and in-
direct costs, profits and an inflation factor repressnting rising price levels,
wage levels, etc.

The second type of coste is designated system-~connected costs. These costs,
in an operational model, would include construction costs, support coéis, training
costs, modification costs, in short, all the costs that arise as'a‘reqult of
placing a weapon in the inventory. The demonstration model is éery éross with
respect to these costs. This is a reflection ef the fact that an adequnfé
representation of such costs would require a complex model and mgch more detailed
research than could be performed in the time available. While the Rand Corporation
has done extensive work in this area, there was not sufficient opportunity to
take full advantage of their achievements. It is intended, however, that in the
future, careful analysis will be made to dstermine the degree’of agplicability
of their techniques to WSPACS.

The systems-connected costs reflected in the Demonatration Model pﬁrport

to cover two categories -- facllity construction or modification and ;ogistics
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support. Comtruction coats have been handled in the follovtlng manners:
| a. Ballistic Missiles: It was assumed that there ex!.sted & throo-
year lead time for missile sites and a requirement to build new sitea .for each
new squadron activated. Cost per squadron was set at $h" milhon for the Athl
and $20 million for the Mimuteman. Facility costs for the GAH-B? were ut at
$15,000 per CAM. Funds were expended at the rate of 25% ths first year, 5%
the second year and 4O% the third year. ' a
b. Aircraft: It was assumed that no new aircraft bases would be
built, but that facility modification would be required for each new squadron
activated. The modification costs used were $5,000,000 per sq;xadz-on fof the
B-70, B-52 and B-58; $500,000 for the fighters and the C-133. A two-ysar lesd
time was used with funds expended at the rate of 60% the first yesmr and l}oﬁ the
second year. | '
Support costs conaisted of operators and maintenam.e expenditures to
which were added the eosts of military personnel, 'l'he former was computed in
such a way as to be proportional to the unit cost of the waapon s;ntem; the
latter was based on an average anmal salary and the average number or poraonnol

per squadron. Annual support costs used were: (Per Squadron)

Atlas - $7,900,000 B-58 - $34,300,000
Minuteman - $13,000,000 B-47 - $11,180,000
B-70 - $71,600,000 F-X - $ 9,025,000 |
B-52 ~ $2,135,000 | F-100 - $8,970,000
KC-135 - $6,970,000 GAM-87 - $106,000/GAM
The third type of cost is the non-system cost. This is the AF overhead - ;

which éarries on independently of the systems phaéed in or phased out, e. 'g. s : .
AT Headquarters, Mr University, Seourity Services, stc. This type of cost-.
varies 'rolntively little from year to year andn the demonstration model is

R
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apprcximately the same percentage of total costs as is the case fer the real AF

hudge .

OPERATING THE MODEL: To operate the mcdel, orestarts with a set of data such as

those which appear in Tables 1, 2 and 3, representing the current AF program.
The moderator then imposes a reprogramming requaremen’  Any cne or more of the
following causes for reprogramming are possible and may constitute the situation
te be faced.

a. Reduction in AF expenditure reilings.

b. Increass in AF expenditure ceilings.

c. Communist bloc advances in weaponry requiring speeding up of

one or more weapons.

d. Technological advances causing obsolescence of one or more systems.

In response to these reprogramming reauirements, management may take the
following actions:

a. Cancel weapcn systems -

b. Reduce or increase the number c¢f units in a weapon system. Re-~
du-t.ons or increases must be in squadron sizes, however, so that this action in
effect decreases or increases the number of squadrons planned.

c. Stretch out weapon system programs.

d Accelerate weapon system prog:rams.

e. Change "gc-ahead" dates.

f. Speed up or stretch out plamned phass-out of squadrons in the
nventory.

r Chanpe bcmber to tanker ratic.

h. Change bomber to GAM ratic.

-,‘al



If, as a recull i any of these actions. the resulting program turns cut
.. % be infeasible, in thuat tctal expenditures ex-eed expenditure limitations,
management may pcse additional soiutions tc the cemputer until such time as a
solution .o lcund which 12 both feas_ble and satisfactory with respect to the
military wcrth of the program.
In the mecdel:

a. % desired acceleration in prcducticn qrantities or times will nct
taxe effect for a pericd of some months, representing the lead time required for
such changes to be instztuted.

b. Cancellation of a weapon system will generate termination costs;
cut backs will generate penalty costs.

¢, Acceleration will increase total costs; deceleration will reduce
the near-future expenditures, but may increase total costs.

d.  Squadren phase-in is a function of the production schedule. Since
the schedule 13 computed mathemtically from ®go-ahead", final delivery date
and numbec of units; rate of phase-in can be changed only by changing the period
between "go-ahead" and final delivery.

e. Tankers and GAMs are partly "captive" items, i. e., no decisions
are made on the number required; decisions wnich are made on the bombers auto-
matically determine the number of tankers and GAMs required Decisions can be
made, however, on the bomber-tanker and bomber-GAM ratios and on their final
delivery dates.

f. Maximum monthly production rates permitted are as follows:

Atlas - 20 B-58 - 25

Minuteman - 30 KC-135 - 30
B-70 - 10 GAM-87 - LS
B-5¢ - 30 F-104 - 35

€¢-133 -10



Any requirement imposed on a system which infers a monthly production rate

higher than those shown here will be indicated as infeasible.

MODEL PLAY: On 29 November 1960, a demonstration of the model was presented to
a group of AMC and ARDC personnel whose official interests are in the programming
and reprogramming area. The current program which was presented to them is de-
picted by Tables 1, 2 and 35/. The errogramming requirement which was imposed
F was a reduction in the FY 61 expenditure limitation te $L.l billion; at the same
time, it was stated that inﬁelligence with respect to enemy capability indicated
that it would be extremely desirable to speed up our missile pfogram to the
greatest possible extent.
The group took the following actions in response to this requirements
a. Accelerated the Atlas program by advancing the last delivery date
from January 1964 to January 1963 .
L b.  Moved the go-ahead date on the Minuteman from July 1961 to
Becenber 1960.
{, ¢. Cancelled the B-58.

L d. Speeded up the phase-out of the B-47 by reducing to 70 squadrons in PY §

instead of 79 squadrons as originally planned.

The results of these actions as computed by the model are shown in Tables

— ——————

k, 5 and 6. In summary:

a. Atlas expenditures increased during the early years. The total
program cost rose from $21 million tc $295 million. While the phase-in was not
affected in FY 1961, it was possible to put two more squadrons in place by FY 1962
. and be at full strength by FY 1963.

1/ See pages and




b. Minilemsn expend.tures 1n reased during the early years. While

the lead .imes did :- rerm. ° 20 pnase-in earlier than FY 1965, it was possible
to §ut an ada_ticne’ -o.aa om0 o tace during that vear, and to speed up generally
the phase-1n po.oess

¢. Canceli.s .icn cf *he B-38 resulted in t'e cmpletion of 13 aircraft
which were in precess ai -he taime cf termination. Substantial savings inp funds
occurrsed.

d. As a result of the B-58 cancellaticn, a reduction cicurred in the
quantities of K&-13% and GAMs required. This resulted iz immediate savings in
the KC-135 area and subsequent savings in the GAM area.

e. The accelerated phase-ocut of B-L7‘'s resulted in additional savings
in FY 1961 expernditures.

As a result of these actions; FY 1961 expenditures were projected as coming

within the revised expenditure limitation.

DESIRED RESULTS OF DEMONS TRATION:

The model has attempted to generate an environment approximating as closely

as possible that which is exparienced in real lifa. As a result of operating
the model it is hoped that the model will eliecit from management answers to
the following questions:

a. Is the information initially presented to management approximately
that which is available (or ought to be availahle) to them when faced with
real life reprog-amming prcblem? What are the deficiencies both in tems of
information made available by the model which would not normally be available in
& real situation and the converse?

b. Do the reprogramming requirements imposed by the moderator

reflect thoss which occur in real 1ife? Are there additional causes for
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reprcgramming which might require actions significantiy different from those §
coverad by the mecdel?
¢. Are the possible actions available tc managemeni realisti»?
Are there actions which might be taken other than thosze avaiiable in the model?
d. Are *“hers any other aspects of the model #*ih are onrealistic
or which fail tc grapple with the real-life reprogramming action?
e. Dces the WSPACS tezhnique, as demonstrated by Mod Zero, promise
to provide a useful planning device, bearing in mind the fazt thal the estimates

provided can never achieve the precision of detailed cost estimation?

FUTURE WORK TO BE DONE:  Assuming that the answer tc the lasi guestlon is in

the arffirmative, the follcwing tasks remain tc be accomplished:
a. Additional conceptual work on mathematical techn.gic: wn-lud-ng
optimizavion.
" b. Adaitional research dasigned to add subsystems (e. g.. propuision,
guidancej te airframe anslyses.
; ¢. Additicnal research designed to evsluate applizability of current
anliyticél approacnes c items other than aircraft (e. g-, misailes, SAGE, BMEWS).
d- Additional research to develop mathods for handling few-cf -a-kuna
vehiclas .
_ @- Additicnal reasearch to incorporate the cost cf the R, D, T and
B phases, whizh are particularly important in missiles and apuce systems.
f. Additional research to develop improved techniquez for handling
sy#tesa-connacted costs.
g- Inveatigation of feasibility and «cst of obtaining necessary dats.

h. Investigation of probable srrore of sstimates.
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L. Development of a data flow system.

j. Investigation of additional facets of the reprogramming problem
not hitrerto considered by WSPACS, but brought to light as a result of the
demonstration medel.

k. Study of advanced concepts which could be added to the mcael
suck as including military worth explicitly in the model; maxinizimg military

werth of a force structure, etc.

NOTE: The demcnstration model was a result of the efforts of many peopls.
Of partizular importance to the development of the mcdel were
Mr. Jules Silver, who played a key rcle in the formulation and
pregramming of the model, Dr. William E. Dickison and Lt. A. F.
Vzanotl of Hyg AMC. Much thanks are also due Mr. E. I. Pina of the
Boeirg Airplare Company who provided much assistance and many
valueble insights in the construction of the develcpment and
production segment of the model.
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